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Electric lamp. 


The invention relates to an electric lamp comprising 
a Ught source provided with a vessd which is dosed in a gastight manner an^ 

transmits radiation, 

a housing connected to the light source and provided with a lamp cap. 
5 - ballast means electrically connected to the Ughtsounje for operating the light 

source and positioned at least parUy in a space surrounded by die housing, 
a heat-conducting body which is in contact wiUi a portion of the ballast means 
and widi the housing. 

,0 Such an electric lamp is known fhmi US Patent 4,m222. The low^ 

lamp is a compact nuorescew lamp designed for replacing an incandescent Iw^^ 

HghUng applications. A major advantage of compact fluorescent lamps over incandescent 
lamps is Uwr much higher luminous efficacy. A disadvantage of many compact fluorescent 

lamps is that die lamp dimensions are comparatively great, whereby d« practical application 
15 possibilities are strongly reduced. Many mamifecturers of compact fluorescent lamps have 
sought possibilities for reducing the dimensions of diesc lamps in order to counteract Uiis 
disadvantage. A major problem in such a size reduction is U« heat balance: in proportion as 
the ballast means are placed closer to die Bghl source ami closer to one amHher. die 

temperature of these ballast means during stationary lamp operation wUl rise. This rise in 
20 temperature usually adversely affects tht life of some components forming part of Ae ballast 
means. A metiiod of improving ti« heal transfer from die ballast means via die housing to 
die surroundings is to encapsulate d« ballast means in Ae housing by means of a syndetic 
n«n. Once d»e synAetic resin has set, U forms a heat-conducting connection between 

componenu forming part of *e ballast means and d« housing. A satisfectory cooling of d>e 
25 ballast means during lamp operation is realised by means of d«e conductive connections. M 
the same time, however, die weight of die lamp increases, and encapsulation is a preblematn: 

process step in the manufacture of d« lamp. 

In Uie electric lamp known from US Patent 4,739.222, cooling of a 
component forming part of die ballast means is realised in duit a heat Wucting body is 
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provided which is in cohtaa with the component and with the housing. The relevant 
component is effectively cooled during lamp operation by this measure. If the ballast means 
comprise a number of components, however, which must all be cooled during lamp operation 
because otherwise the temperature of these components would reach too high a value, it is 
S necessary to connect each of these components to the housing by means of a heat-conducting 
body. The manufacturing process of the lamp becomes comparatively complicated in this 
latter case, and the lamp becomes comparatively expensive. 

The invention has for its object inier alia to provide an electric lamp 

10 which is comparatively simple to manufacture and whose ballast means are effectively cooled 
during lamp operation also with comparatively small lamp dimensions. 

According to the invention, this objea is achieved in that the ballast 
means comprise a heat-conducting plate on which at least some of the components of the 
remaining ballast means are provided, and in tfiat the heat-conducting body forms part of a 

15 heat-conducting connection between the housing and the heat-conducting plate. 

The material from which the plate is manufactured preferably has a heat 
conduction coefficient of at least 20 W/mK (watt/metres*ICelvin). Mounting of diose 
comp o nents which generate a comparatively great quantity of heat during lamp (q)eration on 
the heat-conducting plate achieves that these components are all cooled vui only one heat- 

20 conducting body and the heat-conducting plate. The heat-conducting connection between the 
housing and the heat-ccmducting |rfate may be formed in that the heat-conducting body is so 
positioned that it is in ccmtact with one of the components placed on the heat-conducting plate 
and with the housing. It is more advantageous, however, to place the heat-conducting body in 
such a way that it is in contact both with the heat-conducting plate and with the housing, so 

25 that the heat removed through the heat-conducting connection during lamp operation does not 
flow entirely through one of the components but through the beat-conducting plate. 

The heat-conducting body preferably comprises a heat-conducting paste. 
Since the paste is plastically deformable, it is very simple to position the heat-conducting 
body during the manufacturing process of the electric lamp in such a way that there is a good 

30 contact with the housing and with the ballast means. Also, no mechanical forces are exerted 
on the ballast means when a plastically deformable heat-conducting body is used, in contrast 
to the situation in which an elastically deformable heat-conducting body is used. 

The material from which the heat-conducting plate is formed may be 
chosen to be, for example, a metal whose surface is coated with a synthetic-resin or enamel 


wo 96/13048 


PCT/IB9SAHI800 


layer for realising electrical insulation of the components placed on the plate. A simpler 
solution, however, is to form the heai-conducting plate fipm one material which has a high 
heat conduction coefficient and which is also dectricaUy insulating. An effective cooling of 
the ballast means can be achieved when the heat-conducting plate comprises a material 

e I w. Ai rk- AIM and BeO The heat conduction coefficients of 

5 chosen from the group formed by Mf^, ain. ano ueu. mc ins.. 

these materials are 20-35, 110-170, and 150-250 W/mK. 

A favourable erobodiinent of an eleciric lamp according to the invention is 
characterized in that the ballast means comprise a hybrid dicuit provided on the heat- 
conducting plate. A hybrid drcuii is here understood to mean a circuit partiy comprising 
10 discrete compommts ami partly comprising components provided by rilk-sc«enprinri^^ 

techniques on the surface of the heat-conducting plate. The use of a hybrid circuit renders it 
possible to make some of the ballast means comparatively small, so that the electric lamp can 
be comparatively small. Thanks to the presence of the heat-comlucting plate and the heat- 
conducting body, these comparatively small halfast means are also effectively cooled during 
IS lamp operation. 

Embodiments of the invention wUl be explained with reference to a 

drawing. 

In the drawing. Fig. 1 shows an embodiment of part of an electnc Ump 
20 according to the invention in side elevation and partly in cross-section. 

In Fig. 1. a light source 8 is provided with a (discharge) vessel which is 
closed in a gastight mamter and transmits radiation. A housing 6 is competed to the light 
source and provided with a lamp cap 3. in this embodiment that part of the housing which >s 
25 below the broken line A. This housing may be fonned. for example, from a symhetic resm. 
B are ballast means electrically com«ted to the Ught source. This comiection « .ml^ 

with broken lines 9 in Rg. 1. The ballast means B are placed in a space 7 which is 
surrounded by the housing 6. A heat-conducting plate P forms part of the ballast means B. 
The heat-conducting plate Pis fastened in the space 7 by means not shown in Fig. 1. The 
30 ballast means further comprise components mounted on the heat-conducting plate and 

diagrammatically shown in Fig. 1 as C1-C4. D is a quantity of heat-comlucting paste wh«h 
fonns a heat-conducting body which is contact with both the housing and the heat-comluctmg 
plate P. E forms current^onducting connections between the ballast means B ami metal 
contacts 1 and 2 placed on the lamp cap, a supply voltage being present between said 
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contacts during lamp openuion. 

The opeiation of the electric lamp shown in Fig. 1 is as follows. 
When a supply voltage is present between the metal contacts 1 and 2, the 
ballast means generate a current which flows through the discharge vessel forming part of the 
S light source 8 the connection 9. As a result^ the light source radiates light. The 

components of the ballast means are heated by the electric currents which flow through the 
ballast means during lamp operation. The compo n e n ts are also heated by heat transported 
from the light source to the ballast means throi^ conduction* radiatim, and convection. The 
heat-conducting plate P» however, forms a beat-conducting interconnection between the 

10 components provided on the heat-conducting plate. The bousing 6 serves as a heat sink 

because the heat-conducting plate is connected with beat conduction to the housing 6 through 
the heat-conducting body D so that the ballast means are effectively cooled through the heat 
conduction plate P, the heat-conducting body D» and the bousing 6. 

The heat-conducting plate P was made of AI2P3 in an electric lamp 

15 having a power rating of 1 1 W and constructed as the embodiment shown in Fig. 1. The 
dimensions of the plate were 1.3 cm x 2.7 cm x 0.6S mm. The heat-conducting body D was 
formed from approximately 0.5 g of a heat-conducting paste: Ebcoiherm TC-4 from Grace 
Electronic Material. The lamp housing was formed from polycarbcmate. The temperature of a 
switching element forming part of the ballast means was found to be approximately 5-10* C 

20 lower during stationary lamp cq>eration than in a c o rrespo n ding lamp in which the heat- 
conducting body was absent. If not cmly the heat-ccmducting body was absent, but also the 
plate P was formed from a material with a beat conduction coefficient below 0.5 W/mK, all 
dimensions remaining the same* it was found that the temperature of the switching element 
was more than 40"" C higher than in the electric lamp according to the invention during 

25 stationary lamp operation. 
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CLAIMS: 


I An electric lamp comprising 

a Ught source pnwrided with a vessd which is closed in a gasright man^ 

transmits radiation* 

a housing comiectcd to the Ugbt source and provided with a lamp cap, 
5 . ballast means eleciricaUy connected to the fight source for operating the Ugm 

source and positioned at least parUy in a space surrounded by the housing, 
a hcat^omhicting body which is in contact with a portion of the ballast means 

and with the housing, 
characterized in that the ballast means comprise a heat Wucting plate on which a^ 

10 some of the components of the remaining baUast means arc primded, and in that the te^^ 
conducting body forms part of a heat-co«tocting com«tion between the housing and the 
heat-conducting plate. 

2 An electric lamp as daimed in Claim 1, wherein the heat conduction 

coefficient of the material from which the heat-conducting plate is formed is at least 20 

15 W/mK. . 

3. An electric lamp as claimed in Caaim lor 2. wherein the heat-comluctmg 

body is in contact with the heat-conducting plate ami with the housing. 

4. An electric lamp as claimed in any or sevend of the preceding Claims. 

wherein the heat-conducting body is formed from a heat-«mducting paste. 
20 5 An electric lamp as claimed in any one or several of the piecedmg 

Claims, wherein the heat-conducting plate comprises a material chosen from the group 

formed by AljOj, AlN. and BeO. 

6 An electric lamp as claimed in any one or several of the prewdrng 

Oaims. wherein the ballast means comprise a hybrid circuit pro^ 
25 plate. 
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